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X*   Introduction 

The Incorporation of the adjustable rear latch and the single aileron 

method of control Into the design of the wing tip coupling mechanism h&s 

necessitated the extension of the analysis of the stability of the combination 

to include the effect of altitude, speed, weight ratios, and control ratios. 

This report presents the results of an analog-computer investigation 

of the lavel-fligbt stability of the F-&4. - B-29 coupling scheme undertaken at 

the Office of Air Research, Wright-Patterson Air Forces Base, Dayton, Ohio, 

during the week of November 27, 1950. 

Subsequent analysis of the two-point method of control using an 

increased number of degrees of freedom has indicated unstable motion; hence 

the results given in this report should be reviewed with tills fact in mind. 

An alternative method of control, using auto-pllot components and a singLe-^oiut 

method of attachment, ia now in the process of investigation and will eventually 

supersede the two-point method of control analysed in this report. 
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The motions resulting froa symmetrical disturbances and also from 

anti-symmetrical disturbances were obtained for 270 possible flight conditions 

in accordance with the schedule of rjus given in Table I.   The results of the 

analysis are tabulated in Table III, for the four-degree of freedom systems 

investigated.    In all of the 540 conditions analyzed, the resultant notions of 

the flexible combinations with single aileron control were stable and amply- 

damped, confirming the advisability, at least theoretically, of using single 

aileron control.   Figure 11(a) and 11(b) are representative of the records 

obtained from the computer. 

Subsequently, the addition of a fifth degree of freedom to the equa- 

tions of motion for a symmetric disturbance, namely, ability of the B-29 

airplane to translate vertically, has resulted in unstable motion (See Fig. 

Ill (a) and (b)), and has necessitated an analytical study of the one-point 

method of attachment previously mentioned. 
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Table I        Schedule of Rune Done at Office of Air Research 
December A, 1951 - Symmetrical and Anti-6ymnetrioal 
Motion (6 sheets)  ------------------   ^2 

Table H 

4.   Symmetrical Motion Equations - -  - - - — - - - x8 

£* Anti«flyr3netrical Motion Equations    ------------ jo. 

£. teas and Inertia Sharacteristics     ------------ 20 

£.   Coefficients of Equations of Motion   -----------   21 
Runs #1-270 (90 shoets) 

Table III 

4.    Maxlmua Amplitudes of GaclHatione 
Syooetrleal Motion (ID shoots)    HI 

fi.   Maxima! Amplitudes of OBcUQatione 
Anti-6yiHiietrical Motion (10 sheets)  -   122 
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Fig. I. Modes of Motion Considered In Flexible 
Wing Analysis of Wing Tip Coupling  -       133 

Fig. H. 

4»     Typical Coaptitar Record - Symetrieal Motion 
Runs #121, 122, arai 123         134 

g.     Typical Computer Record - Antl^ynaaetrieal Motion 
Runs #121, 122, end 123  135 

Fig. III. 

A.     Run #86 - Synsaetrioal Motion   - aJTera 
Absent - — -----------------     2.36 

£.     Run jfS6 - Symmetrical k'otlon -   U3 Tern 
Present -------------------      137 
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V 

*7 

1 *29 

R 

r 

C.G. 

Mass of B-29 Airplane, slogs 

Mass of F-S4 Airplane, slugs 

Dynamic Pressure -    |  j>   v
2    , lba. per eq. ft. 

Velocity, ft. per sec. 
2 

Roll Moment of Inertia of B-29 Airplane, slugs-ft. 

2 
Pitch Moment of Inertia of B-29 Airplane, slugs-ft. 

Radius of Gyration of F-84 Airplane In Roll, ft. 

Radius of Gyration of F-84 airplane in Pitch, ft. 

Distance froo elastic axis of B-29 wing tip to 
F-E4 center of gravity (Fig. I), ft. 

Distance from B-29 center of gravity to B-29 »ing 
elastic axis measured at wing tip, ft. 
- 3.25 ft. for .26 MAC B-29 center of gravity. 

Distance fron B-29 center of gravity to center of 
pressure of horizontal tail, ft. 

Distance froa F-84 center of gravity to center of 
pressure of horizontal tail, ft. 

Semi-span of B-29 airplane, ft. 

Seni-span of F-84 airplane, ft. 

Center of gravity position of F-64. airplane, fraction of MAC. 

Maximum value of pitch dlstrubanoe over B-29 airplane, ft/sec. 

Maximum value of pitch disturbance over F-GA airplane, ft/see. 

Maximum value of rolling disturbance, ft ./see. 

Automatic Aileron drive ratio 

.-4.7*  r-x _ t-.5t j 
flapping ?efleotion 

S-1-7J 
to.   21 »9 
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w Tertieal displacement of B-29 oenter of gravity, ft. 

0 Roll dieplaooaent of B-29 ving, radians 

9 Pitch displaoeeent of B-29 airplane, radians 

7 Bending displaoeiient of B-29 wing tip relative to fuselage, ft. 

& Slops of B-29 wing tip in bending, radians 

(3 Flapping doflootion of F-64 airplane, radians 

c£ Taraional deflection of B-29 wing tip relative to 
fuselage, radians 

CONFIDENTIAL' 
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TI.     Discussion 

4*  taaUpinpf Patten 

The genarai fora of the equations of motion given in Tables H«4, aai 

JI-8 is used to coaputo the system of differential equations  (Tables II-D) 

that art solved on the analog computer.   The possible degrees of freedom are 

shown in P%ur© I, from which the equations of notion are derived through an 

application of Newton's Law; namely s 

2*-t   H     " 2**fc*j•»l Forces ------   fc) 

^xt     " ^External Momenta (2) 

wheret 

%i     is the moss of a particle 

a±     is the absolute acceleration of the particle considered 

Xj_     is an arm of the particle from an axis under consideration. 

Replacing the acceleration, aj., by its equivalent la terms of the mode variables, 

and neglecting products of the variables and their derivatives (small perturb- 

ations), leads to the set of equations of Table II-A and II-B. 

Symaetric motion ia caused by a eyojaetrical vertical gnet disturbance 

and inpllec that no roll (0) occurs.   Similarly, anti-wyanetrie motion implies 

no pitch of the B-29 airplane (0), and no vertical translation of the B-29 

center of gravity (u5 ). 

CONFIDENTIAL 
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The results shown in Table III-A for syanetrie notion were obtained 

far a four degree of freedom system containing §,   y | ft  , and OC 

variablesjslnoe     o*^(^) J    > asetraing that the influence of UT 

upon the resultant motion waa negligible.   Subsequent analysis indicated 
. i 

otherwise. 

The results shown in Table III«* for anti-eyametric notion were obtained 

fosr » four degree of freedom system consisting of 0, y ft > and OC vari- 

ables. 

The design gust    'atributione considered in this report consist of 

vertical gusta having     ayamietrioiil and anti-symmetrical components.   The 

motion resulting from a horizontal gust has not been treated her,e, but is amen- 

able to analytic solution and had been previously computed.    Since the equations 

of notion are linear, the total motion in any variable is the vectorial sum of 

that caused by the symmetric/il gust  (Table III-A)  and that caused by the anti- 

syaaetricol putt (Table III-S). 

The syrnotricol gust distribution is: 

Spam ice i 

f 
J 

* V KJ \i\ 1 
»*2?        J KS6H SPAM              ^ 

LONHJENTIAt 
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where the maximum value* of x and 7 are obtained from the table below 1 

Altitude Imax. W. 

Sea Level 

20,000 ft. 

35,000 ft. 

H.0 ft/see 

17 J. ft/sec 

21.0 ft/sec 

7.3 ft/eec 

8.9 ft/eee 

10.8 ft/aeo 

The arrti-symmetrical gust diatrlbutlon lei 

n 
8-19 4 ? F-64 ^J 

SPAM 

where the maximum value of  £  is obtained from the table below; 

Altitude c max. 

Sea Level 

20,000 ft. 

35*000 ft. 

6.8 ft/eee 

9.2 ft/sec 

12.0 ft/eeo 

KJ 

S-l-72 

The variation of the gust magnitude, both symmetrieal and anti- 

syMetrieal, with tlae le given byi 

Jmax.   I -4.75t 

rCONFIDENfiAL'I 
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-<.75t jl - a"*     J -   I, and corresponds to a gust gradient 

distance of approximately ten B-29 mean chord lengths. 

I 

C 

£.   fitnfltP ff A^I^ Carter iBBMUfltidflB 

The maximum value* of the resultant oscillations are given in Table III-A 

for symmetrical motion, and in Table III-B for the anti-eynmetrioal notion*, 

These values were obtained from the computer records of the 540 nine, a typical 

one being shown in Figure II-A and Figure II-B for Huns #121, 122, and 123. 

The results indicate that single-aileron operation would provide satis- 

factory and stable motion, and that the effect of increasing K, which is the 

ratio of     ftJJLftPQfl flgfltttttlOB     , is to reduce the maximum magnitude of the 
flapping deflection 

flapping deflection,  |3 . 

The resultant motion produces tip loads and moments on the B-29 wing tip 

which are given byt 

A   Vertical Reaction Load at Seutral Axis of B-29 TTing - 2910 y (lbs.) 

where y ia obtained from Tables III-A and III-8. 

A Torsions! Moment about N.A. of B-29 Wing - 665 x 10^ 0C  (ft.-lbs.) 

where  OC   is obtained from Tablo III-A and III-B. 

When the vertical translation of the B-29 airplane is included in the 

equations of symmetrical action, the transient response is not appreciably 

changed but a alow divergence is indicated.   This effect is shown in Figure UI-A 

and III-B.   The presence of this divergence implies that hands-off flight is 

theoretically not feasible with a ^tynW"? actuated single-aileron control 

and has led to an investigation of a single-point Method of attachment employ- 

ing an automatio pilot type of control. 

1 

f 
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Run # 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
.11 
12 
13 
14 
15_ 
16 
17 

is 19 
20 

22 
23 
24 
25 
26 
27 

29 
30 
IT 

!32 

U3_ 
34 

i 35 
L2L 
37 
38 
3i 
40 
41 
42. 
43 
44 
45 
35" 
47 
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Report No. 
Page No_ 
Date n. 

HIU1905«404 

May 11, 1951 
I 

WING TIP COUPLING PROJECT ?!X-10l6 
SCHEDULE Of Bffi^S DOME AT O.A.R. DEC. 4, 1950 

AHTHJIHMETRICAL & SIMETRICAL tfOTIOH 

Altitude 

Sea Level 

Speed (ft/see) 

259 

344 

410 

-2W 

3U 

ncr 

W> 
14500 

jjQ^y 

'29W 
90000 

105000 

120000 

1C{%4 Position 

0 
1.5 
3.0 

,280 MAC 

"0" 
lo5 

90000 

105000 

120000 

—90000' 

"105000" 

T25W0" 

105000 

120660 

-SSODT 

T05W" 

-j^jOOO• 

-50000 

16*000 

0 
1.5 
3 
0 
1.5 

o 
1.5 

0 
1.5 
3 
or '" 
1.5 
3 
0 
1.5 
3 
TT~ 
1.5 
3 
CT"~ 
1.5 
3 
o"~" 
1.5 
3 
"0" 
1.5 
3 

"0"~ 
1.5 
3 
75"^ 
1.5 
3 
0~ 
1.5 
3 

1.5 

"JT" 

CONFiDEN-T'.M 
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Altitude 
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Kav 11- 19^1 

inued) 

Speed (ft/aec) w84^ »29^) E   J CGg^ Position 

3ee Level 410 13000 105000 1.5 
3 

.280 MAC 

52 
53 
54 

120000 0 
1.5 
3 

55 
56 
57 

259 11500 90000 0 
1.5 
3 

58 
59 
60 

105000 0 
1.5 
3 

61 
62 
63 

120000 0 
1.5 

64 
65 
66 

h           344 90000 0 
1.5 
3 

67 
68 

Us_J 
105000 0 

1.5 
3 

i70 

71 
72 

120000 r       0 
1.5 

.„ 2 
B 

;73 
«74 
(75 

410 90000 r       0 
1.5 
3 

|76 
i 77 m  

105000 0 
1.5 
3 

79 
! 80 
81 

125006" 0 
1.5 
3 

82 
83 

! 84 

20000 354 14500 90000 0 
1.5 
3 [If 

I 86 
;87 

105000 0 
1.5 

_     3 
188^ 
89 

120000 0 
1.5 
3 

f91 
92 
9.3 

434 ~~9dooo 0 
1.5 

_3„ 
94 
95 
96 

105000 0 
1.5 
3  

97 
98 
99 

120000 0 
1.5 
3 
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The results shown In Table III-A for symmetric motion war© obtained 

for a four degree of freedom system containing ft,   y} ft  , and CC 

variables [since     Oajl^)        , assuming that the influence of UT 

upon the resultant action was negligible.   Subsequent analysis indicated 
. i 

otherwise. 

The results shown in Table III-B for anti-symmetric notion were obtained 

for a four degroe of freedom system consisting of ff» tj (3 y and OC vari- 

ables. 

The design gust distributions considered In this report consist of 

vertical gusts having     symmetrical and anti-eymaetrical components.   Ths 

action resulting from a horizontal gust has not been treated hea;e, but Is amen- 

able to analytic solution and had been previously computed.    Since the equations 

of motion are linear, the total motion in any variable is the vectorial sum of 

that caused by the symmetrical gust  (Tablo III-A) and that caused by the anti- 

symmetries! guet  (Table III-B). 

The symmetrical gust distribution 1st 

SpanwiseJ 

HE 
"T' T 

CBLZI 
LJz** X *'n  ,„ ek^J&J 

S-1-7J 
Rev.   2/W 
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where the maxlanan values of x end j are obtained from the table belowi 

Altitude Xmax. *max. 

Sea Level 

20,000 ft. 

35,000 ft. 

14.0 ft/see 

17 J. ft/sec 

21.0 ft/sec 

7.3 ft/aec 

8.9 ft/seo 

35.8 ft/see 

The anti-sysaaetrical gust distribution let 

3-19* I F-64 
SPAN 

—•4 

where the maximal value of H is obtained froia the table below: 

VJ 

5-1-72 

Altitixle ^ max. 

Sea Level 

20,000 ft. 

33,000 ft. 

6.8 ft/see 

9.2 ft/sec 

12.0 ft/eeo 

The variation of the gust magnitude, both eyianetrieal and anti- 

ay»etrinal, with tlae le given byi 

x 
7 r 
t 

rCON.-IOENI  l<] 
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where   •"** |1 - a"* t J "   X» art corresponds to a gust gradient 

cUstacc© of approxiaately ten B-29 naan aarodynaraie ciiord lengths. 

The oaziiuun valuei of the resultant ojsciU&tioias are given to Tab!* I1I-A 

far syaaetrieal notion, and in Tail© III-B for the antl-eyaMtrloal action* 

Those values ware obtained froa the computer records of the 540 runs, a 1gn&s&l 

one being shown in Figure II-A and Figure II-8 for Runs #121, 122, and 123« 

The results indicate that single-aileron operation would provide satis- 

factory and stable aotioa, and that the effeet of increasing E, which is the 

ratio of    fittttMR AtflttJAgH     , is to reduce the naadntni magnitude of the 
flapping deflection 

flapping deflection,  |3 . 

The resultant notion produces tip loads and taoraenta on the B-29 wing tip 

which are given byi 

A   Vertical Reaction load at Heatral &sds of B-29 Wing • 2910 y (lbs.) 

where y is obtained from Tables III-& and III-B, 

A Torsions! Moment about N.A. of B-29 Wing - 665 x ID3 OC  (ft.-lbs.) 

where   OC   is obtained from Table III-A and III-B. 

then the vertical translation of the B-29 airplane is Included la the 

equations of syia»triejsl Motion, the transient response is not appreciably 

changed but a slow divergence is indicated.   This effect is shown in figure IXI-A 

aai III-B,   The pmmmn of this divergence implies that haads-off flight is 

theoretically not feasible with a mechanically actuated single-aileron control 

and has led to an investigation of a single-point method of attachment employ- 

ing an automatic pilot type of control. 
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Table I 
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Sa—etrical and AnU - Svmmetrloal Motion 

O 
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Altitude 

UNO TIP COUPLINC 
3H)ULE Of SONS DONE 

ANTlW5P««ErRICAL I 

Speed (ft/see) 

i PROJECT Iff- 
AT O.A.R. Dl 

c SBMETRICAI 

-1016 
£. 4, 1950 
< llOTIOi 

K    jCQg^ Position 

1 
2 
3 

Sea Level 259 
• 

14500 90000 0 
1.5 
3.0 

.280 HAG 

5 
6 

105000 0 
1.5 
3.0 

7 
8 
9 

120000 0 
1.5 
3 

10 
,11 
12 

344 90000 0 
1.5 

__3i 
13 
U 
15 

105000 0' 
1.5 

15 
17 
18 

120000 

~790000" 

105000 

0 
1.5 
3 
0 
1.5 
3     . 

- -- - -   

i: 

19 
20 

410 

!22 
23 
|24 

6 
1.5 
3 t25 

26 
127 

i ^^— 

-JJ^JQQ —^  - 

1.5 
3 

28 
129 
130 

32 
Jl  

f 259 90000   " "      0~ 
1.5 
3 

lojooO 0 
1.5 
3 

;34 
35 \ % 

„__—4• 

-   125007T" 
1.5 
3 ...     ^ _., 

1.5 
3 

   — 

;38 
^  

•   344 90000 

40 
a 
,42 „„ 

J05W 0 
1.5 
3 

^3 
U 
45 

~T20OOO~ '0" 
1.5 
3 «            . 

46 
47 

410 9000Q 0 . 
1.5 

I i 
S-l-72 
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Schedule 

Run #' 

50 
51 

>t*r*t& ^fc Aa/mMnmm            ''              i             R«nnrt Mn Bl»U090 
u 

Mav 11, 

5-I04 ••'••:    ._ 

—~—   CONFIDENTIAL 
Page No 
Data iq«5l 

9 
5 of Runs (cant 

Altitude 

Lnued) 

Speed (ft/aec) v^ vaod) E   1 CGg^ Position 

Sea Level 410 13000 105000 U5 .280 MAC 

52 
53 

120000 0 
1.5 

55 
56 
57 

259 11500 90000 

... „ 

0 
1.5 
3 

58 
59 
60 

105000 ff  
1.5 
3 

6a 
62 

120000 0 
1.5 

\ 3 

64 
65 

 66 

344 90000 0 
1.5 
3 

67 
68 

| 69 

105000 0    1 
1.5 
3 

r 
i 70 

71 
72 

120000 r       0 
1.5 

u~   3 , 
„, 

73 
!74 

410 90000 r    0 
1»5 

„_3_ 
i 76 

77 
78 

105000 0 
1.5 
3 

,79 
! 80 
J81  

|555o"o 0 
1.5 
3 

182 
83 

20000 354 14500 90600 
>_    0 

1.5 
1—- .--—. — —•,-.....1 

J85 
!86 

87 

105000 0 
1.5 
J 

88 
89 
90 

120000 0 
1.5 
3 

l9l 
92 
93 

434 90000 0 
1.5 
3 

94 
95 

_26, 

105000 0 
1.5 
3 

O 97 
98 
99 

120000 0 
1.5 

.      3 

S-l-72 
ft.v.   2/19 
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Date lay 11, 1951 

Schedule of Buns icontinued) 

Run# 

100 
101 
102 
103 
104 
1P5 
106 
107 
108 
109 
110 

Uft- LL2 
113 

rat 
i 116 
! U7 
1 118 

Ll20_ 
121 
122 
12? 
124 

: 125 
126 

; 128 
' 129 
; 130 
! 131 
U22 

133 
134 

, 135 

137 
JJJ8 

139 
j UO 

, U2 
H3 

U5 
146 

U9 

Altitude 

20000 

Speed (ft/see) 

501 

354 

»84(#) 

14500 

13000 

434 

5CXL 

20000 354 

•®W) 
90000 

105000 

120000 

90000 

105060" 

120000 

90000 

165666" 

'126600" 

K     CQg^ Position 

0 
1.5 
3 
IT 
1.5 
3 

"0~~ 
1.5 
3 
0 
1.5 

0 
1«5 
J_ 
0 
1.5 
3 

90000 

105000 

120000 

434 

"11566" j ' "9 

~~"I65"6o6 

1.5 
3     j 
0 
1.5 
A. 
0 
1.5 
3_ 
0 
1.5 
3 

120000 

r     0 
1.5 
2^ 
0 
1.5 
.3, 
0 
1.5 
3 

"C~~ 
1.5 

JL 

90000 

105000 

0 
1.5 

0 "" 
1.5 

0 
1.5 

.280 MAC 

; CONF.'JEN. iAL ; 
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Report t4c.^m^90539A 
Page No „M._  
Date  Hay 11, 1951 

Schedule of Runs (continued) 

151 
152 

154 
155 

S-l-72 

157 
158 

160 
161 
162 
W 
164 
165 

156" 
167 
168 

169" 
170 
171 
172 
173 
174 
175 
176 
177 
178 
179 
180 
181 
182 
183 

1BT 
185 
186 

1BT 
188 
189 
190 
191 

J22_ 
193 
194 

19 
197 

199 

Altitude 

20000 

Speed (ft/sec) 

434 

501 

W* 
11500 

"530M5" ZBT T4T0O" 

520 

V#) 
105000 
120W 

90000 

"io56BB" 

"120000" 

"900W 

105000 

120000"' 

900W 

K |    CQg^ Position 

1-5 

0 
1.5 

"0"~ 
1.5 

'0~~ 
1.5 
3 

1.5 

0 
1.5 
3 
0 
1#> 

570 

-r 

~4§5" 

520 

105000 

120000 

""90600" 

~0~~ 
1.5 

1.5 
3 
o 
1.5 

0 
1.5 
3 

.280 MAC 

- i 

13000 

f COM1 

105000 

"i20000 

90006' 

T65000• 

0 
1.5 

0 
1.5 

0~~ 
1.5 

_J _ 
0" 
1.5 
3 

120000 

90000 

1.5 

^rr.jj|BlT 
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Report No._£H^2Q54fi4. 

Page No -VT  
Date BBy 11,  1QU 

Schedule of Runs (continued) 

Run 9 

200 
201 

r2or 
203 
204 
205 
206 

-22L 

Altitude 

35000 

Speed (ft/sec) 

520 

W{J4(#) 

13000 

W29(#) K     lCG84 

90000 

105000 

120000 

Position 

1.5 
JL__. 

0 

.280 MAC 

1.5    : 

-H-4 
1.5 

20S 
209 
210 
211 
212 
213 
2U 
215 

i_2l6_ 
217 
218 
2Ji 
220 
221 
22? 
223 
224 
225 
226 

I 227 
!_228_ 

229 
230 

232 
233 
224- 
235 
236 

238 
239 

242 
U42_ 

244 
245 
24|_ 
247 
248 

570 90000 

T05606" 

0 
1.5 

JL r 

465 11500" 

520 

s-1-72 

Sea Loral 

120000     T    0 
1.5 

r  0 - 

0 

1 

""•90066 

105000 
1.5 
3 

570 
....._ ...4- 

259 

3wT 

13000 

-120000"""1- •-0"~-"f "•" """'• 
1.5  I 

"96006"   7" o~  T 
1.5 i 

___JL 4  
0     i 
1.5  i 
3   -L  ... 

120000 0     i 
1.5 ! 

"T" 105600 
4.- 

_ J. 90000       (       0      I 
I      1.5 

T05000 

12000 

T05000~ 

0 
1.5 
3 
0 
1.5 
JL_ 
0 
1.5 
3 

1.5 
JL_ 

.233 MAC 
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 is* 

Run # 

250 
251 

L252 
r ozf-> • I 253 
| 2X 
i 255 
|~25T 
I 257 
J258 

259 
260 
261 

' 263 

265 
266 
267 
"W 
269 
270 

Altitude 

Sea level 

~2Q000~~ 

35000 

Speed (ft/aeo) 

uo 

15T 

434 

"for 

"Z6T 

520 

570 

v> 
13000 

W^tf) 

105000 

Iny 1,1, 1otn 

COg^ Position    5    __ 

0 
1.5 
3 f— 
1.5 
3 

TT—r 
1.5 
3 

"U~ 
1.5 
3 

.233 MAC 

0 
lo5 
3 

1.5 

0 
1.5 / 

e 
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TABLL H-C. 

MASS AND XNLRTtA CHARACTERISTICS. 

F-84- AIRPLANE.. B-29 AIRPLANE.. 
WE.I&HT. 
(LBS.) 14-500 130OO •500 I20000\os-ooo <pooo 

0 MAS><3. 
(SLUCS) A50 404 35T TT28 3£&o- 2T15- 

^x^FT- 5". 88 5T85 5.45 

AM-^FT. 6.11 b.l6 b.50 

|Tl2x\o1 15"00x\oa 1285* vo"1 

1000*10* QT5-x!«> 750x10 

•f; 
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corr0>on*rro+ page No HI 

na«« May 11. 1951 

CONFIDENT1/*; 

MAXIMXK AMPLITUDES OF OSCILLATION 

SYMMETRICAL MOTION 

('(T.i  ' 

S-I-JS 



TABLE m-A ^CONFIDENTIAL 
MAX. AMPLITUDES OF OSClLLATIOMS 

112 
EDR-C 905-KH ' 

RUB e.f^o) ^(RAO.) y (FT) o<(RM>} 

1 +.0125 245 ±.110 -•-.0040 

2 4-.0119 080 -.220 + .0040 

3 + . 0112 O46 -.250 •*• .0040 

4 + .0125 250 +• .1025 + .00375 

5     • + .01U 0735 -.2175 •+ .00375 

6 •f .01125 0440 -.245 + .00375 

7 •f .0125 240 + .1025 -f .00352 

8 •f .01125 070 -.205 -+ .00352 

9 -t" .01075 0405 -.2275 + .00352 

10 •+ .01273 
1  

273 -.2820 -.0043 

11 •f .0119 080 -.3700 -+• .0048 

12 + .0114 0450 -.4100 "t .0049 

13 -+ .0125 278 -.252 -.0049 

u • -t .0119 0747 -.352 + .0045 

15 •t .0113 0430 -.400 -t- .0046 

16 + .0124 .270 -.130 -.0042 

17 + .0113 .0705 -.350 •+ .0043 

18 +.0113 .0^01 

,298 

-.337 

-.330 

•+ .0044 

19 + .0125 -.00£5 

20 -f .0115 .0775 -.492 -»- .0051 

21 -t .0113 .0450 -.0570 + .0055 

22 +.0125 .2320 -.2750 -.uOou 

23 "•".0113          t      - .0750 -.490 •+ .0050 

24 + .0113 .0435 -.0550 -*• .0052 

25 -f- .0123 .2920 -.310 -.0065 

26 -f .0113 .0750 -.450 + .OO48 

27 •f .0109 .0435 -.530 -t.0050 

28 + .0128 .248 +.1026 + .0038 

mm 
-v. tCONFIDEN 

*»s,;r3i«is£a 
M 



TABLE HP A (CONJTQ) 
sgKCTRic/x MOTION   (CONFIDENTIAL' 

'DR-C905 
113 
15-10/ 

: C a 

( > 

./ 

RUN 

29 

©(RAD.) /3(6AD.) y(*T) oURAD) 

•* .0119 -.0750 -.220 -f.0038 

30 •+" .0113 -.0450 -.248    ' + .0038 

31 + .0125 -.2450 +.1025 -+-.0035 

32 •4 .0114 -.0710 -.2125 + .0035 

33 + .0113 -.0440 -.2200 -*• .0038 

34 •* .0125 -.2400 1.1025 + .0035 

35 •t .0113 -.0685 -.2000 •f .0035 

36 •+ .0112 -.0410 -.2050 + .0035 

37 + .0126 -.2300 -.2350 -.0046 

38 •f .01189 -.078 -.372 + .0045 

39 •+- .01189 -.046 -.390 + .004S 

40 "f .0125 ' -.1925 -.0044 

41 + .0113 -.0755 -.3525 t.0044 

42 + .0113 -.0425 -.4000 + .0044 

43 -f .0125 -.2820 -.1750 •••UUi^A 

44 t .0113 -.0725 -.3280 -f .0041 

45 + .0113 -.0410 ' -.3750 t .0043 

46 + .0125 -.3000 -.3050 -.0065 

47 + .0113 -.0300 -.4900 -t .0050 N 

48 -h .0113 -.045 -.5500 +.0053 

49 + .0125 -.2930 -.2550 -.0063 

50 + .0.113 -.0748 -.4800 4- .0045 

51 + .0108 -.0450 -.55b •+ .0048 

52 •+.0124 -.2940 -.255 -.0063 

53 -f .0113 -.0705 -.450 + .0045 

54 -t- .0106 -.0400 -.530 + .OO46 

55 •f- .0131 -.2520 -.1075 •f .OO367 

56 + .0119 -.0795 
CONFIDENTIAL -ttow IDENTiAI 



TABLE IIT-A (CONT'tf 
SYMMETRICAL MOTIOM ^CONFIDENTIAL 

124 
EDR-K/905-1D4 

I 

o 

J 

RUN ©(R*D) /312AD) y(>TO <A(RAD.) 

57 + .0114 -.0450 -.2500 t.0038 

58 + .0127 -.2500 -.1250 -+- .0035 

59 4- .0113 -.0675 -.205 +.0035 

60 + .0113 -.0400 -.225 + .0037 

61 + .0125 -.2450 -.1175 + .0034 

62 + .0113 -.9655 -.2000 + .0035 

63 -4- .0106 -.0400 -.2250 4 .0035 

u + .0130 -.2300 -.2000 -.0045 

65 + .0124 -.079 -.3500 •f .0044 

66 + .0119 -.0470 -.4050 + .0045 

67 + .0125 -.2800 -.1525 -.0041 

68 +.0114 -.0740 -.3500 + .0041 

69 + .0113 -.0400 -.3375 •+-.0043 

70 +.0125 -.2700 -.1650 -.0043 

71 + .0113 -.0655 -.3620 -+• .0039 

72 + .0111 -.0350 -.3745 + .0040 

73 -f .012$ -.3000 -.3000 -.0066 

74 + .0115 -.0750 -.4750 + .0050 

75 + .0111 -.045 -.5550 •+• .0050 

76 + .0125 -.3000 -.250 -.0062 

77 + .0111 -.075 -.485 + .0045 

78 + .0111 -.0425 -.550 + .0046 

79 -f .0124 -.290 -.225 -.0060 

80 •+ .0110 -.0695 -.450 + .0043 

81 +.0106 -.0400 -.500 4 .0045 

82 + .0137 -.2900 —.115 + .0036 

83 + .0125 -.085 -.2380 + .0037 

84 + .0125 -.0500 -.2750 + •0038 

COHFIDEIfTIAL {"CONFIDENTIAL 
-^yr- 



o 

( : 

T~T 

siwgnnciLHSiOT1 | CONFIDENTI/U B»-C90>-1U4 

ROT 

85 

8(R*&) /3ip**) 7 (PT.) ©^RAD; 

•*• .0138 -.3000, £.1000 4-.0035 

86 + .0125 -.0805 -.2370 
* 

•+- .0035 

87 4-.0119 -.0^50 -.2600 -+-.0035 

88 + .0138 -.2940 -.1000 -h. 0033 

89 -f .0124 -.0770 -.2250 -t .0033 

90 + .0113 -.0425 -.250 ."+ .0034 

91 •4- .0138 -.3000 -.1825 "t.0041 

92 4-.012^ -.0875 -.3500 + .0043 

93 -+- .0120 -.0495 -.3950 + .0043 

94 •+ .0136 -.3000 -.1675 "t.0040 

95 -f .0123 -.0795 -.3250 "*• .0040 

96 •f, .0113 -.045 -.3750 + .0040 

97 4 .0125 -.3000 -.1500 -.0040 

98 4- .0116 -.0750 -.3250 "f .003a 

99 + .0113 -.0425 -.3500 •t.0040 

100 +.0136 —3200 -.2500 -.0054 

101 + .0125 -.0S50 -.4250 -f .OO46 

102 •f .0119 -.0475 -.5000 -/-.0048 

103 •f .0130 -.3200 -.2280 -.0053 

10^ -*• .0119 -.0300 -.4150 -+.OO43 

105 -+ .0113 -.0450 -.4350 -f .0045 

106 4-.0128 -.3200 -.2250 -.0053 

107 + .0121 -.0750 -.4150 -t- .0041 

108 •*• .0113 -.0405 -.4600 •f   .0043 

109 + .0139 -.2980 -.1025 +.0035 

110 + .0125 -.0350 -.2480 •*" .0035 

111 •f    .0125 -.0475 -.2750 +   .0037 

112 +   .0138 -.2900 -.1025 -f. .0034 

MBBBUl r 
CONFIDENTS 

:**• 

M  ,\ 



ISmatt ^a' ^lUUWriucn i IHL  »«*«» 

A 

X-VT 

RON 

113 

£(RA°) /3 (RAD.) y (FT.) c^RAOP 

+ .0125 -.0800 -.2350 + .0034 

114 + .0116 -.04500 -.252 + .0035 

115 + .0138 -.2900 t.iooo +-.0031 

116 + .0119 -.07500 -.1125 + .0032 

117 + .0113 -.043 -.250 + .0033 

118 + .0138 -.3000 -.1875 -.0041 

119 + .0125 -.0900 -.3620 + .0023 

120 +• .0119 -.0495 -.375 + .0025 

121 +.0135 ,-.3100 -.165 -.0040 

122 + .0119 -.0800 -.3400 + .0021 

123 + .0113 -.0450 -.3750 + .0022 

124 + .0129 -.3000 -.1525 -.0039 

125 + .0118 -.0745 -.3250 +.0036 

126 T.0113 -.0400 -.3500 + .0039 

127 -* .0134 -.3200 -.225 -.0053 

123 + .0125 -.0325 -.4250 +".0044 

129 -f .0119 - -.04500 -.4975 +-.0045 

130 +.0126 -.3200' -.2125 -.0054 

131 + .0119 -.0770 -.4220 + .0041 

132 + .0114 -.0435 -.4750 -+ .0043 

133 + .0126 -.3300 -.2250 -.0054 

134 + .0119 -.0750 -.3750 •+ .0040 

135 + .0113 -.0/^)0 

-.3000 

-.450 

-.1250 

-T.0042 

136 + .0140 + .0034 

137 + .0126 -.0805 -.2400 + .0035 

138 + .0125 -.0450 -.2500 + .0036 

139 + .0138 -.2820 "t.iooo + .0033 

HO + .0125 -.0755 -.2325 + .0033 

jpiplfflDEHTJifi 

'Mummm: 
&*$* «'# 

I 
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S~: ... 

TABLE H-A fcOMT^pRrnrr 
SY1RSTRICAL MOTIC H    .     . 

EDR-C905-104 

RUN 60*A]» /3{*&) y(rJ0 

+ .0034 HI + .0119 -.0425 -.2500 

142 + .0138 -.2800 "t.1000 +>.0031 

143 + .0113 -.0725 -.2250 +.0031 

U4 -•-.0111 -.0400 -.2320 +.0033 

145 "+•.0138 -.3000 -.1525 -.0043 

H6 + .0125 -.0300 -.350 + .0040 

147 + .0119 -.045 -.387 -r.0040 

148 + .0136 -.3000 -.150 -.0041 

149 + .0124 -.0750 -.328 + .0040 

150 +.0113 *-.0400 -.367 +.0039 

151 •I". 0131 -.3000 -.150 -.0040 

152 + .0115 -.0715               j       -.325 
i 

+ .0035 

153 + .0113 -.0376               |       -.3500 
. _.  

+-.0038 

154 +.0138 -.3300 -.2150 -.0054 

155 +.0125 -.0300 -.427 •••.0043 . 

156 + .0U3 -.0450              4       -.495 
„_   L         _ 

+.0044 

157 +.0136 -.3100                       -.1775 
! 

      
-.0053 

153 +.0123 -.0750                      -.405 +.0040 

159 + .0113 
1 

-.0425                       -.463 +".0043 

160 +.0131 -.3100                       '-.1750 -.0051 

161 + .0118 -.0705 -.4000 +.0039 
j 

162 +.0113 -.0400 

-.3260 

-.4400 +-.OO4O 

163 + .01440 
* -.1275 + .0035 • 

164 +.0131 -.0895 -.2650 +.0036 

165 +.0125 -.0500 . -.2900 + .0036 

166 +.0138 -.3200 -.1250 "t.0033 

167 + .0125 -.0855 -.2500 +.0033 

loo +•.0124 -.0455 -.2770 ^^^•V$WJ«F5^ i 

CONFIDENTIAL              ..' U. 



TABLE nt- A (coMTi$ ffflNFinFNTIAI 
SYMMETRICAL MOTION IWUI1I lULIUinU 

118 
EDR-C905-104 

<T' 

i 

c-   i 

RUN Q \JZAV-j /3(^AD.) y <   CJ.) 

169 + .0138 -.3100 -.1125 + .0033 

170 -K0125 -.0815 -.2500 +.0032 

171 4.0113 -.0445 -.2650 i".0033 

172 +.0144 -.3300 -.1525 -.O04J0 

173 4 .0130 t.0900 -.3000 +.0039 

174 4.0125 -.0500 -.3500 + .004-0 

175 + .0138 -.326 

  

-.1375 -.0039 

176 4 .0125 -.0850 -.3050 
1 

+-.OO36 

111 + .0119 -.04.55 -.3300 +.0037 

178 + .0138 -.3200 -.1275 -.0037 

179 + .0125 -.0800 -.2980 +.0035 

133 4 .0113 -.0440 -.3250 +.0035 

181 + .0150 -.3600 -.1750 -.0050 

182 4.0136 -••.1000 -.3750 -t-.oou 
183 4.0125 -K0600 4.4000 -+ .004.5 

1 

184. 4.0148 -,3U -.175 -.0048 

185 + .0131 -.0390 -.352 + .0041 

186 + .0125 "t.0500 
• 

-.4070 -••.0042 

187 4.0138 -.3500 
 '       

-.152$ -.0048 

i   188 + .0125 -.0375 +.332 +-.0039 

189 + .0119 -.04.60 -.3750 
1 _    _._ 

-t.004.0 
, _     

190 +.0144 -.3200 -.125 4.0034 

191 + .0131 -.0900 -.258 "r".0035 

192 4.0125 -.0500 -.2880 + .0035 

193 4.0138 -.3200 -.125 4.0033 

194 4- .0125 -.084-5 -.2500 4". 0033 

195 + .0119 -.04-50 -.2750 4*0033 

196 + .0138 -.3200 -.125 4* .003X5 
nnrMTi/»r 

COHFTDEOTlflL 

*n V 



Jbi 

I 

£ 

/, 

SBBETRICAL MOTION 'ftONFIDENTIAl 119 
EPR-C 905-104 

RUK &£*$ /3v3At>.) .  y(PT-) o^iCAD.) 

197 + .0124 -.0800 -.245 + .0031 

198 + .0113 -.0430 -.260 -••.0030 

199 + .0U4 -.3400 -.130 -.0040 

200 + .0128 -.0875 -.297 + .0038 

201 + .0125 -.0495 -.350 + .0038 

202 + .0140 -.334 -.125 -.0039 

203 -t.0125 -.0845 -.300 +.0035 

204 + .0119 -.0450 -.325 + .0035* 

205 + .0138 -.3300 -.125 -.0038 

206 + .0125 -.031 -.3000 -+.0033 

207 + .0113 -.042 -.312 +-.0035 

208 -f.0141 -.3600 -.175 -.0050 

209 + .0129 -.0905 -.352 -f.0043 

210 + .0125 + .0545 -.415 + .0043 

211 +.0138 -.3500 -.175 -.0049 

212 •+ .0125 -•-.0875 -.338 -+ .0040 

213 + .0119 -.0495 -.4000 
i          i 

+ .0040 

214 + .0138 -.3400 -.1500 -.0045 

215 + .0125 -.0805 -.3250 -+ .0037 

216 +-•0115 -.0450 -.3750 + .0033 

217 + .0150 -.3300 
_—| 

-.1125 -.0033 

218 + .0131 -.0880 -.2630 + .0035 

219 "•-.0125 -.0475 -.2730 + .0035 

220 +.0139 -.3200 -.1023 -.0033 

221 + .0125 -.0825 -.2500 +.0033 

222 + .0119 -.0450 -.2650 + .0033 

223 + .0138 -.3180 -.1025 
• 

"t.O030 

224 + .0121 ' -.0825 -.2480 + .0030 

coigiDEwrm. 'ML 



1. 

1 

( 

I >   ( 

TABLE m-A ccohjr&)r pnNFlDENTlAL SYIMCTRICAL MOTION I lAJWHUI-m ITO. 
120 

EDR-C 905-104 

RUN (HEM>.) /3 (J2.A&0 y{PT.) C<l^AD-; 

225 + .0113 -.0405 -.2500 •f .0030 

226 -*• .0U9 -.3400 -.1250 -.0042 

227 + .0128 -.0855 -.3000 +.0037 

228 + .0125 -.0455 -.3400 -+.0038 

229 + .0138 -.3400 -.1500 -.0039 

230 + .0125 -.0850 -.3000 +.0035 

231 +-.0118 -.0440 -.323 + .0035 

232 + .0137 -.3300 +.1275 -.0033 

233 + .0119 -.0755 -.2300 + .0033 

234 + .0113 -.0400 -.3000 +• .0033 

235 
  

+ .0144 -.3600 -.1500 -.0050 

236 + .0128 -.0890 -.3750 + .0040 

237 +* .0125 -.5000 -.4100 + .0041 

238 + .0138 -.3540 -.1375 -.0050 

, 239 +.0125 -.0850 -.3520 + .0033 

240 + .0119 -.0450 -.3770 +.0039 

241 + .0138 -.3400 "t.1250 -.0048 

242 +.0124 -.0795 -.3250 -+.0037 

20 + .0114 -.0450 -.3750 

+ .1150 

+ .0033 

244 •f .0125 -.2500 •+ .0033 

2^5 + .0119 -.0725 i -.2125 
i 

+ .0032 

246 + .0113 -.0435 j -.2450 + .0032 

247 "•.0125 -.2780 -.2750 -.0048 

248 +-.oiu -.0735 -.3720 + .0037 
4 

249 + .0113 -.0405 -.3375 -*-.0037 

250 +- .0125 -.2800 -.3745 -.0066 

251 "+ .0113 -.0750 -.4900 +.0039 

252 + .0113 -.0400 -.563 + .0040 
  Ml          • . 

[CONFIDENTIAL 
-3• 
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I 

c 

TABLE m-A (COLLUDED) 
snaETRictL HOHOK rCONFIDENTIA 

121 
EDR-C 905-104 

RUN e(RA°9 /5C«A») y v^~" 
            ". 

253 -t* .0131 -.2800 "t.1125 -4. .0032 

254 + •0119 -.0775 -.2275 -+-.0031 

255 •+ .0113 -.0450 -.2620 + .0030 

256 + .0127 -.3000 -.2300 -.0048 

257 •f .0124 -.0750 -.3250 i~.0035 

258 + .0113 -.0405 -.3750 ^.0035 

259 +- .0125 -.3100 -.3245 -.0063 

260 -t .0123 -.0375 -.4370 -t- .0038 

261 •+ .0119 -.0^55 -.4750 -T.0037 

262 t .0138 -.3100 -.1125 -.0033 

263 + .0125 -.0825 -.2430 + .0030 

264 + .0119 -.0445 -.2750 -+ .0030 

265 •f .0138 -.3220 -.1750 -.0045 

266 1- .0125 -.0950 -.3220 -h.0031 

267 +.0125 "t.0500 -.3175 + .0031 

268 T .0137 -.3400 -.2250 -.0054 

269 + .0125 -.0825 -.3375 •** .0034 

270 -1- .0124 -.0475 -.4000 -t .0035 

(J COHFIDEOTIAL \'rmr ' I Ml' i >  •   i.-'.J 
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TABLE BE- B CONFIDENTIAL'^ 123 
-C905-104 

MAXIMUM AMPLITUDES  OP OSCILLATIONS 

RUN VS'ORAD./CM) *fl»*3 ,    7 (FT) <»<(R»6\ 

1 -.03 -.1093 -.105 ^•.001125 

2 -.03 -.0637 -.095 -.©0162 

3 -.0285 -.05 -.11 -.00200 

4 -.03 -.1125 -.075 -.00125 

5 -.0275 -.0655 -.095 -.00175 

6 -.0275 -.0500 -.155 -.00200 

7 -.0250 -.1095 -.085 -.00125 

8 -.0250 -.0625 -.090 -.001625 

9 -.0250 -.0^7 -.145 -.00200 

10 -.0275 -.100 -.080 -.001625 

11 -.0275 -.050 -.130 -.00200 

12 -.0262 -.033 -.200 -.00233 

13 -.0325 -.1125 -.090 -.00175 

14 -.0300 -.0607 -.160 -.00212 

15 -.0300 -.0^38 -.125 -.00275 

i   * -.0287 -.1125 
! ~    ~  

-.095 -.00175 

17 -.0287 -.0594 -.150 -.00212 

18 -.0287 -.0407 -.240 -.00262 

19 -.0288 -.122 -.11 -.00338 

20 -.0288 -.050 -.21 -.00325 

21 -.0275 -.0313 :     -.26 -.00350 

22 -.0325 -.1375 
! 
i     -.14 -.00375 

23 -.0312 -.0563 
! 

-.12 -.00362 

24 -.0300 -.0344 -.32 -.00387 

25 -.030 -.1375 -.15 -.00487 

26 -.030 -.0563 -.115 -.00325 

27 -.0288 -.0344 -.310 -.00363 

28 -•030 -.1125     / ftftNFIDE NTTr5 

7. 



f 
i,   C) 

\ 

I 

•ffiSiSfiS10 tCONfKtlW 124 
EDR-C 905-104 

RUN /to/kul & l*M>V 7(ff\ , <^tR*D> 

29 -.0288 -.0638 -.100 -.00175 

30 -.02875 -.050 -.155 -.00200 

31 -.0275 -.1095 -.075 -.00125 

32 -.0275 -.0625 -.0912 -.00175 

33 -.0275 -.0375 -.145 -.001875 

34 .     -.0250 -.1062 -.070 -.00125 

35 -.0262 -.0594 -.090 -.00175 

36 -.0250 -.0433 —HO -.001375 

37 -.0325 -.122 -.125 -.00200 

38 -.0325 -,Oo25 -.170 -.00237 

39 -.0312 -.0408 -.250 -.00275 

40 -.0312 -.122 -.1125 • -.00200 

a -.030 -.ObO -.iw -.00235 

42 -.030 -.0375 -.120 -.00272 

43 -.030 -.118 -.ion -.001875 

44 -.0294 -.0503 -.160 -.00225 

45 -.0275 -.0375 -.115 -.00263 

46 -.0325 -.1435 -.15 -.003^° 

47 -.0313 -.0563 -.250 -.00363 

48 -.0312 -.03V. -.320 -.00375 

49 -.0313 -.1375 -.140 -.00350 

50 -.030 -.0563 -,<JJJ -.00350 

51 -.0313 -.141 -.140 -.00363 

52 -.0313 -.134 -.120 -.0035 

53 -.0287 -.0532 -.230 -.0035 

54 -.0287 -.0312 -.300 -.00363 

55 -.0287 -.1125 -.085 -.001375 

56 -.0287 -.0657 -ftONF.t ENffl**" 
OQKTOffllTO 



\4 TA.0LE UT-B &OMT'D) 
AHTI - SfflMCTIUCAL CASE? nt ! 125 

EDR-C 905-104 

I V 

1 

( '' 

U V 

RUN      | K "rfto'sec £(RADO , y (FT.) °i (A AD; 

57 -.0275 -.097 -.155 -.00213 

,     58 -.0275 -.1095 -.075 -.001375 

59 -.0275 -.0625 -.095 -.001375 > 

60    • -.0275 -.0437 -.150 -.00223 

61 -.0263 -.1062 -.060 -.0015 

62 -.0263 -.0563 -.0901 -.00175 

63 -.025 -.04L7 -.140 -.0020 

64 -.0?25 -.118 -.130 -.001875 

65 -.on.* -.0625 -.170 -.0025 

66 -.030 -.0407 -.~4U -.00287 

67 -.030 -.1188 -.no -.0020 *                j 

1    68 -.030 -.0594 -.165 
1 

-.0025 
) 

1 
1    69 -.02875 -.060 -.230 -.00275                  j 

i 70   1 -.030 -.1155 -.095 -.001875                | 

1 n 
-.0288 -.0563 -.155 -.0025 

1 
:  72 -.0275 -.0375 -.no -.00263                 j 
! 
|    73 -.0313 -.1405 -.170 -.00375                 1 

i     74 
1 

j         -.0313 -.0563 -.240 
1 

-.00363                 ! 

i     75 -.030 -.0344 -.300 
1 

-.0035 

|    76 -.030 -.1405 -.150 -.00375                  | 

1     77 -.030 -.0563 -.115 -.0035 
i 
1     78 -.030 -.0312 -.300 -.0035 

79 -.030 -.1375 -.130 -.0035 

80 -.030 -.050 -.220 -.00337                 i 

81 —0288 -.0312 -.28 -.003375            J 

&2 -.035 -.150 •.100 -.001375 

63 -.035 -.0845 -.125 -.00275 

84 -.035 -.0625 -.195_ -.00200   , 

COKFIDfflTUU '       ff*nMt 



i 

\ 

i 

l v. '* 

RUB 

85 

86 

87 

88 

89 

90 

91 

92 

93 

94 

95 

96 

97 

98 

99 

100 

101 

102 

103 

104 

105 

106 

107 

108 

109 

110 

111 

112 

TABLE m-B CCOMT'D.) (C0NFIDENTIALEDR-C9^IO^ 
ANTI - SYMMETRICAL CASE 

'WmKJS 

-.035 

-.0337 

-.0325 

..03Z5 

-.0312 

-.0312 

..040 

-.0375 

-.0363 

-.0375 

-.0363 

-.0337 

-.0350 

-.0350 

-.0325 

-.0413 

-.0500 

-.0375 

-.0370 

-.0375 

-.0363 

-.0375 

-.0350 

-.0350 

-.0363 

-.0375 

..035 

-.035 

flW 
-.1405 

-.0814 

-.0563 

-.1405 

-.075 

-.0563 

-.1565 

-.1095 

-.0531 

-.150 

-.075 

-.050 

-.144 

—.OoBo 

-.050 

y(fT> 

-.100 

-.120 

..185 

:;080 

-.110 

-.175 

-.120 

-.160 

-.260 

-.115 

-.200 

-.240 

-.100 

-.140 

-.230 

-.1625 

-.075 

-.047 . 

-.1565 

-.072 

-.0469 

-.150 

-.0738 

-.0438 

-.1405 

-.0813 

-.0594 

-.1405 

CONFIDSITIAL 

-.135 

-.215 

-.310 

-.130 

-.200 

-.300 

-.120 

-.180 

-.290 

-.075 

-.120 

-.190 

p*>(iU~[rt 

-.00150 

-.00150 

-.001875 

-.00125 

-.00150 

-.001875 

-.0020 

-.001875 

-.0025 

-.0020 

-.001875 

-.00225 

-.001815 

-.001875 

-.00237 

-.00262 

-.00237 

-.00262 

-.00263 

-.00225 

-.00287 

-.ora £.0012' 

[CONFIDENTIAL 

-.00237 

-.00212 

-.00275 

-.001375 

-.001625 

-.00200 

•ZSF ";—yr "V 'K' '-..  V 



1 

1 

I 

1 

ANTI - SYMMETRICAL CASE I V^HDENTIAn)R-C905-104 

RUN '/'fltaAd ^(RAD> y(Fi^ <><(M^   ! 

113 -.035 -.0751 -.115 -.00150       1 

U4 -.0325 -.0563 -.175 -.001875 

U5 -.0377 -.134 -.060 £.IJ125 

116 , -.0312 -.0719 -.105 -.00150 

117 -.0312 -.050 -.170 -.001875 
1   - 

118 -.0380 -.150 -.100 -.001875 

119 -.0375 -.075 -.160 -.0020 

j      120 -.0375 -.050 -.240    • -.0025 

i      121 -.0375 -.1435 -.100 -.001875 

122 -.0363 -.0687 -.150                        -.0020 

123 -.0337 -.115 -.230               |        -.00237 

124 -.0363 -.1375 -.075                         -.001875 

125 -.035 -.0658 -.140 -.00213 

126 -.0347 -.0437 -.220 -.00225 

127 -.0413    . -.1565 -.130 
• 

-.00263         1 

I      128 1 
-.0387 -.072 -.220                |         -.00237 

'                                                                          1 

129 -.0388 -.04&4 -.300               i        -.00287 

130 -.0387 -.150 -.115 -.00250 

131 -.0375 -.0673 I        -.200 -.00237 

132. -.0363 -.0453 !        -.280 -.00275 

133 -.0363 -.1453 i      -.1525 
1 

-.0025 

134 -.0357 -.0625 • -.180 -.00231 

135 -.0350 -.0407 -.270 f -.00269        | 

136 -.0363 -.1375 i       -.0951 -.001375 

137 -.0350 -.13^5 -.110 -.001625 

138 -.0350 -.0563 -.180 -.00200 

139 

• 

-.0350 -.1375 

CONFIDENTIAL 

±.070 

fCONFIl 

-.001375 

3EW7IAL' 
V 

-j-—~ 



TABLE nr-ftCttjurrlCONRDENTIAL^^ 
AMTI - SBMETRICAL CASE 

1 

I 
I 

1 

o 
RUN $? '(ptiyat) /3{*A0) __JL!^IL £*CRAD,) 

UP -.0337 -.0750 -.110 001625 

141 -.0337 -.0532 -.170 0020 

142 -.0337 —134 -.055 001375 

143 -.0313 -.0605 -.105 00175 

144 -.0313 -.0470 -.160 0020 

145 -.0387 -.1435 -.1075 ,00213 

H6 -.0363 -.0720 -.155 ,0020 

147 -.0363 -.050 -.225 0025 

148 -.0375 -.1435 -.095 0020 

149 -.0363 -.0638 -.150 .0020 

150 -.0337 -.0469 -.225 0025 

151 -.035 -.1345     , -.075 001875 

152 -.0337 -.0625 -.140 00213 

153 -.0337 -.0407 -.210 00237 

154 -.0416 -.1575 -.130 ,00275 

155 -.0275 -.0688 -.210 ,00250 

156 -.0387 -.0438 -.300 ,00294 

157 -.0387 -.150 -.120 
' "• •   

,00263 

158 -.0375 -.0658 -.200 ,00250 

159 -.0363 -.0438 -.280 ,00387 

160 -.0375 -.1435 ±.105 ,00250 

161 -.0350 -.0625 
i 

-.190 .00238 

162 -.0350 -.0375 -.270 .00275 

163 -.0425 -.0938 -.120 .00312 

164 -.0400 -.100 -.150       X .001375 

165 -.0400 -.0688 -.220 ,001875 

166 -;0400 -.175 -.100 .00175 

COMTOEHTIAI fcowm rat 



i 
*p% 

1 

I 
t 

»4 

/-.*: 

i   J 

\      '• 

K£tt&)| CO/VF/DF/VTWf^^^ 
RUN /fab/&t2\ /%*D^ TCFTS °VR^ 

167 -.0375 -.0871 
• 

-.140 
1 

-.001375 

168 -.0375 -.0625 -.210 -.001875 

169 -.0375 -.1675 -.100 -.001625 

170 -.0350 -.0845 -.130 £.001375 

171 -.0350 -.0595 -.200 -.00175 

172 -.0450 -.1935 -.135 -.00244 

173 -.0425 -.0968 -.170 -.001625 

17A -„<J400 -.0688 -.260 -.00225 

175 -.0412 -.1845 -.120 -.00225 

176 -.0400 -.0375 -.160 -.001625 

177 -.0375 -.0625 -.240 -.00225 
1  

178 -.0375 -.169 -.120 -.00212 

J        179 -.0362 -.0813 -.150 -.001625 
1 
1        130 
t  

-.0363 -.0564 -.225 -.00212 

181 -.0463 -.200 -.170 -.OO269 

\        182 -.0437 -.0985 -.180                        -.00175 
i 

!        183 
1 

-.0425 -.0653 

-.1875 

-.280 -.0025 
1 

184 -.0437 -.150 -.0025 

J        185 -.0413 -.0877 -.160               i       -.00313 

I        186 -.0400 -.0610 -.260               '       -.00225 
i 

j        187 -.0400 -.1785 -.140                        -.002375 
f                                  i « 

|        188 -.0387 -.0876 -.160                I        -.00175 

189 -.0375 -.0563 -.260                j        -.00243 

190 -.04375 -.1815 -.100 -.001875 

191 -.0400 -.09375 -.140 t. 001375 

192 -.0400 -.O658 -.215 -.001875 

193 ..0400 -ll685 -.0900 -.00175 

194 -.0375 

* •* » 

-.140 

CONFIDENTIAL 

-.0876 

..fCONFIl 
-.001375 

bEMTIAL : 
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I 
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,* 

TAPLE 
ASTI ^a&MtOONFIDENTIAl 130 

EDR-C905-104 

KPN 

195 

W CKADJ'MC} /3(RAl>j) y ( FT.; 

001875 -.0375 -.0625 -.200 

196 -.0375 -.1625 -.070                        -. 001625 

197 -.0363 -.0815 -.130 00150 

198 -.035 -.0564 -.185 .001935 

199 -.045 -.100 -.130 ,00237 

200 -.0425 -.0875 -.165 ,00175 

201 -.0412 -.0642 -.250 .00225 

202 -.0413 -.175 -.110 .00213 

203 -.0400 -.0845 -.150                       t, .001565 

204 -.0388 -.0563 -.230 ,00213 

205 -.0400 -.175 -.0951       * .00200 

206 -.0375 -.0783 -.145 .00175 

207 -.0363 -.0532 -.220                | ,00215 

208 -.0463 —1935 -.165 .00387 

209 -.0437 -.0970 -.180 .00175 

210 -.0425 -.0658 -.280 .00250 

211 -.0450                '-.1875 -.130 ,00250 

212 -.0425 -.077 -.165 ,001815 

213 -.0400 -.061 -.270 .00250 

2H -.0425 -.1815 -.115 .002375 

215 -.0400 -.0813 -.160 .001875 

216 -.0380 — ,0oo —.«c50                        ~• 00237 

217 -.0425                  -.175 ±.1265 .001^75 

218 -.0413 -.0923 -.125 ,00150 

219 -.0400 -.0658 -.205 .0020 

220 -.0413 -.1625 -.0826 ,001625 

221 -.0387 -.0845 -.125 ,00150 

222 -•0|I5 -.0595 -.190                       -. ,001875. 

[CONFIDENTIAL' 
'. -V '.' ,      j 



I 

i 

i 
u 

( .» 

«   ) 

•** 

TAB 
mi- 

L•ic^ fcnNFinwriAr * 
131 

R-C 905-104 

RUN /i*A0/5i4 S3L*AD) .  *fr^ -<<RA£>) 
223 -.0375 -.1565 *.065 -.001565 

224 -.0363 -.0782 -.120 -.001565 

225 -.0350 -.0532 -.142 -.001875 

226 ' -.0444 -.175 -.0650 -.00206 

227 -.0425 -.0876 -.1475 -.00175 

228 -.0413 -.0 595 -.230 -.00225 

229 -.0413 -.1687 -.1475 -.00200 

230 -.040 -.0813 -.145 -.00175 

231 -.0388 -.0532 -.220 -.00225 

232 -.0387 -.1625 -.075 -.00206 

233 -.0375 -.0735 -.135 -.00175 

234 -.0350 -.050 -.205 -.00225 

235 -.0463 -.1935 -.1.60 -.00225 

!      236 
1 

-.0443 -.0939 -.1725 -.001815 

I      237 -.0431 -.0625               I       -.270 -.00244 

-.00231 I     238 -.0437 -.1845 -.135 

239 -.0418 -.0845 -.160 -.001375 

2/0 -.0406 • -.0595 -.250 -.00237 

241 -.0425 -.1685 -.110 -.002125 

242 
i 

-.0400 -.0782 -.1525 -.001935 

243 -.0387 -.0532 -.240 -.00237 

2U -.0287 -.1158 -.0951 -.01562 

245 -.0275 -.C688 -.0975 -.001875 

246 -.0281 -.0500 -.155 -.00213 

247 -.0313             j -.1375 -.145 -.0025 

248 -.0300 -.0640 -.170 -.00275 

249 -.0300 -.0422 -.250 -.00300 

250 -.0313 -.144 -.185 -. 0035 

251 -.0312 -.0595 
••"TCONF DElfflEl. 

133 



f 

5 (, 

I 

TABLE H-& (CONCLUDE^) 
AOTI - Stt»ETRIC/L CAgE (CONFIDENTIAL 

132 
-C 905-104 

RUN (f> "(RAD. SK; /3(*-M) TLFTO •*lRAD.) 

252 -.0300 -.03U -.220 -.00363 

253 

255 

-.0350 

-.0337 

-.0325 

-.075 

-.0814 

-.0563 

-.100 

-.105 

-.170 

-.00175 

-.00312 

-.001375 

256 

257 

258 

-.0375 

-.0350 

-.0350 

-.1565 

-.1375 

-.0532 

-.130 

-.160 

-.240 

-.00244 

-.00213 

-.00250 

259 

260 

261 

-.0400 

-.0387 

-.0375 

-.1935 

-.0751 

-.0475 

-.165 

-.240 

-.330 

-.00375 

-.00237 

-.00337 

262 

263 

264 

-.0406 

-.0331 

-.0375 

-.1875 

-.0906 

-.0625 

-.100 

-.135 

-.200 

-.00212 

-.00212 

-.001875 

265 

266 

267 

-.0413 

-.0400 

-.0387 

-.100 

-.087/ 

-.0564 * 

-.120 

-.160 

-.240 

-.00263 

-.00225 

-.00161 " 

268 

269 

270 

—0375 

-.0387 

-.0381 

-.131 

-.06a 

-.0438 

-.150 

-.160 

-.220 

-.00225 

-.00212 

-.00225 

? 
i 

COMFIDEHTIM, CONFIDENTIAL' 
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